ABSTRACT
INTRODUCTION
The notion of ageing is very important in reliability analysis. "No ageing" means that the age of a component has no influence on the rest of the lifetime of the component. Concepts of ageing describe how a component or system improves or deteriorates with age. Many classes of life distributions are defined in the literature according to their ageing properties, see for example Barlow and Proschan (1981) , Abouammoh and Ahmad (1992) and El-Batal (2002) . An important aspect of such classifications is that the exponential distribution is nearly always a member of each class which have the property of memory less "as good as new" and its have a constant failure rate, these features increased the importance of the exponential distribution. Testing exponentiality against different classes of life distributions has good attention from many researchers. For testing against increasing failure rate (IFR), see Proschan and Pyke (1967) , Barlow (1968) and Ahmad (1975) , among others. For testing against new better than used (NBU), see Hollander and Proschan (1972) , Koul (1977) , Kumazawa (1983) and Ahmad (1994) . For testing against new better than used in Laplace transform order (NBUL) and exponential better than used (EBU), see Diab et al (2009) and El-Batal (2002) . For relationship between certain classes of life distributions see Ravi and Prathibha (2012 Note that, the above definition which is introduced by El-Batal (2002) , is motivated by comparing the life length X t of a component of age with another new component of life length X which is exponential with the same mean µ Recently a new class of life distribution named exponential better than used in Laplace transform order (EBUL) is introduced by Mahmoud et al (2014) which expand the EBU class. Definition 1.2 X is said to be EBUL if
Testing exponentiality based on goodness of fit approach against many classes of life distributions was studied by some authors such as AbuYoussef (2009), Kayid et al (2010) , Ismail and Abu-Youssef (2012) and Mahmoud and Rady (2013) . In the current study, A goodness of fit approach is used to testing exponentiality versus (EBUL). In Section 2 based on U-statistic our test is developed and its asymptotic properties are studied. In that section, Monte Carlo Al Azhar Buletin of Science Vol.(25) No.1, June, 1-6, 2014,. null distribution critical points are simulated for samples size n =5(5)35,39,40(5)50 and the power estimates are also calculated and tabulated. In Section3, we dealing with right-censored data and selected critical values are tabulated. Finally, in Section 4 we discuss some applications to demonstrate the utility of the proposed test in reliability analysis.
Testing Against EBUL Alternatives
In this section a test statistic is constructed to test exponentiality against (EBUL) based on goodness of fit approach. The following lemma is needed. The following theorem summarizes the asymptotic properties of the test.
Theorem 2.2
As is asymptotically normal with mean 0 and variance where is given in (2.7). Under H o , the variance reduces to (2.8).
Remember the definition of in (2.6), thus it is not difficult to show that nsider the following integral
can be put in the following form 
Asymptotic efficiency
To decide the quality of this procedure, we compare its Pitman asymptotic efficiencies (PAE) with some other tests in Table ( 1) for the following alternative distributions.
1) The Weibull distribution:
2) The linear failure rate distribution (LFR):
3) The Makeham
Note that when and o , the and distributions reduce to the exponential distribution.
The PAE is defined by:
This leads to:
and It is clear that our test has the greatest efficiency in all cases.
Monte Carlo null distribution critical values
In this subsection Monte Carlo null distribution critical points for our test are simulated based on 10000 generated samples from the standard exponential distribution using Mathematica 8 program. From Table ( 2), it is obvious that the critical values are increasing as the samples size increasing and they are increasing as the confidence levels increasing. 
The power of test
In this subsection the power of our test will be estimated at significance level = 0.05 with respect to two alternatives Weibull and linear failure rate (LFR) distributions based on 10000 samples. It is obviously that the power estimates increase as the sample size increases for each value of .
Testing for Censored Data
Here, a test statistic is proposed to test H -versus H 1 with randomly right -censored data. Such a censored data is usually the only information available in a life-testing model or in a clinical study where patients may be lost (censored) before the completion of a study. This experimental situation can formally be modeled as follows. Suppose n objects are put on test, and denote their true life times. Let be independent and identically distributed (i. 
Testing Exponentiality Against Exponential Better Than Used 5 Table ( 4) shows that the critical values increase as the sample size and the confidence level increase.
Some Applications
In this section, we apply our test on some real data-sets at 95% confidence level.
Case of non censored data
In this section two examples are presented considering Example 4.1.1 Consider the data in Mahmoud et al (2005) In this case, which is less than the critical value in Table ( 2), then we accept H which states that the data set have exponential property.
Example 4.1.2 Consider the real data-set given in Grubbs (1971) and have been used in Shapiro (1995) .This data set gives the times between arrivals of 25 customers at a facility. Since and this value less than the critical value in Table ( 2). Then we conclude that this data set have the exponential property.
Case of censored data
In this section two example are presented considering Example 4.2.1 Consider the data in Susarla and Vanryzin (1978) Taking into account the whole set of survival data (both censored and uncensored), and computing the statistic from (3.1).
We get which is greater than the critical value of Taking into account the whole set of survival data (both censored and uncensored), and computing the statistic using (3.1).
The value of is computed to be 8.22584*10 69 which is greater than the critical value of Table (4). There is enough to accept H 1 which states that the data set have EBUL property.
Conclusion
A goodness of fit approach is used to testing exponentiality versus (EBUL). The Pitman asymptotic efficiency of this test is studied. The upper percentiles and the power of the proposed test are calculated and tabulated. In case of censored data the critical values of this test are calculated and tabulated. Our test is applied to some real data. Finally, the proposed test in the two cases seem to be simple.
